In vivo labeling and specific magnetic bead separation of RNA for biofilm characterization and stress-induced gene expression analysis in bacteria.
The method of in vivo labeling and separation of bacterial RNA was developed as an approach to elucidating the stress response of natural bacterial populations. This technique is based on the incorporation of digoxigenin-11-uridine-5'-triphosphate (DIG-11-UTP) in the RNA of active bacteria. The digoxigenin fulfills a dual role as a label of de novo synthesized RNA and a target for magnetic bead separation from a total RNA extract. Depending on the growth conditions and the population's composition, the assembly rate of DIG-11-UTP ranged from 1.2% to 12.5% of the total RNA in gram-positive and gram-negative reference bacteria as well as in natural biofilms from drinking water, surface water, and lake sediment. Separation of DIG-RNA from total RNA extracts was performed with a biotinylated anti-digoxigenin antibody and streptavidin-functionalized magnetic particles. The average separation yield from total RNA extracts was about 95% of labeled RNA. The unspecific bindings of non-labeled nucleic acids were smaller than 0.2%, as was evaluated by spiking experiments with an unmarked DNA amplicon. Applicability of the method developed was demonstrated by rRNA-directed PCR-DGGE population analysis of natural biofilms and expression profiling of two stress-induced genes (vanA and rpoS) in reference bacteria.